INTRODUCTION
There are essentially four methods by which we can determine the rotations of the plates relative to an external frame of reference. These are (1) the paleomagnetic study of basalts and sediments, (2) the phase or shape analysis of linear sea floor spreading and seamount magnetic anomalies, (3) the bathymetric mapping of hot spot traces, and (4i the location of deepwater regions of high sedimentation, which are assumed to be produced within +5 ø of the paleoequator. If it is then assumed that the earth's paleomagnetic field has time-averaged over 104-105 years to an axially geocentric dipole concordant with the spin axis [Opdyke, 1972] and that hot spots have remained fixed with respect to this axis, then all of these measurements are directly comparable. Such 'absolute' motions have been determined in this manner for the South
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The paleomagnetic study of deep-sea sediment cores has led to significant advances both in our knowledge of the magnetic reversal stratigraphy over the last 20 m.y. and in understanding the nature of secular variation and excursions in the earth's magnetic field of much shorter duration [Opdyke, 1972; Harrison, 1974; Creer et al., 1972] . The major advantage of sediments is that unlike the basalts they can offer a semicontinuous record of the magnetic field direction and intensity. The detail of such a record depends directly upon the rate of sedimentation. Low rates (0.1 cm/103 yr) will average out most of the secular variation in a standard sample 2.54 cm thick, whereas samples with high sedimentation rates (10 cm/103 yr) can record the details of variations over several hundred years.
Successful studies of the sediment paleomagnetic record are possible even though relatively little is known about the mechanisms by which the magnetic pattern is recorded. The slow deposition of sediment grains on the ocean floor (detrital remanent magnetization), postdepositional mixing such as is caused by bioturbation (postdetrital remanent magnetization), and chemical alteration (chemical remanent magnetization) may all play a role. Measurements on many cores of differing lithologies show that some offer coherent patterns in agreement with results from !and basalts and sea floor spreading anomalies, while others are scattered with unrecognizable patterns. We do not understand why this happens. Our confidence in the reliability of any particular sediment record is based more on macroscopic properties, such as the statistics of the scatter in inclination and declination directions, than on any fundamental paleomagnetic properties of the minerals which carry the signal. This poses a significant problem for the analysis of DSDP cores. Because of probable rotations during the drilling process, declination values are always highly scattered, and reversal chronologies can only be determined by changes in sign of the inclination, which may be unreliable for low latitudes. Results often have not been easy to interpret, and attempts at utilizing these cores to extend the sequence of reversals back through the Tertiary have made only slow progress.
Recently, there have been attempts at using the Joides data for mapping changes in paleolatitudes back in time [Sclater and Cox, 1970; Hammond et al., 1975; Peirce, 1976] . Results can become particularly useful when averages are taken of many closely spaced samples, the standard deviation of the mean forming one measure of our confidence in the result [Green and Brecher, 1974] . Collections of high-density sampling can be taken at several locations downcore to give averages of paleolatitudes as a function of age. With such a relationship we can hope to distinguish between origins north and south of the equator even if we do not know whether the field was normal or reversed at the time of formation. A pattern of steep to shallow to steep inclinations should define an equatorial crossing even though the polarities of the inclination averages alone are not significant. Such a pattern has been observed in equatorial Pacific piston cores by Hammond et al. [1974] . We only must assume that the plate motion is continuous and that abrupt reversals in its direction do not occur.
Site292
Drill cores from site 292 contain the most complete sediment section to basement of any of the Joides holes in the West Philippine Basin. The lithology of this sediment is a uniform calcareous ooze/chalk rich in nannofossils, indicating that the bottom (now at 2943 m) has remained above the carbonate compensation depth (CCD) throughout its history [Ingle et al., 1975] . Sedimentation rates as determined by these fossils are fairly uniform at approximately 1.0 cm/10 a yr. Absolute ages can be determined to within several million years from the nannofossil record [Ellis, 1975] On the basis of these results we demagnetized all samples at 88 Oe (see Table 1 for a listing of all our paleomagnetic measurements). precisely the pattern that we hoped might be associated with an equatorial crossing. A more statistical analysis can be accomplished by determining means and their deviations for each group of samples. So as not to bias our averages we first want to discard any results which either are very different from the others or represent more unstable behavior. We notice that many samples with extreme inclinations also have magnetization directions which change greatly under demagnetization from NRM to 88 Oe, whereas most samples show little change. We quantify this by calculating the angular change between magnetizations at NRM and 88 Oe. This number, A, is not a strictly valid criterion of stability, although in general, higher values of A correspond to higher values of PSI. We utilize it only as a means of limiting our results so that they all represent similar magnetic behavior. A histogram of A values (Figure 6) shows that most are small (< 20 ø), although from Table 1 The The one major assumption that we do make in order to compare our site 292 paleomagnetic results directly with those from the phase shifting of magnetic anomalies is that they are both part of the same rigid plate. They do lie near each other, but this still does not make this assumption entirely obvious. Site 292 is situated on an anomalous and poorly understood feature, the Benham Rise, while the magnetic anomalies are all located in the deepwater regions of the basin. We must therefore show that our paleomagnetic analysis of site 292 is not unique to it but is also valid for other sites in the West We apply this technique on a short sequence of anomalies in the West Philippine Basin first described by Louden [1976] . Figure 10 gives the location and identification of these anomalies. These identifications are consistent with the paleontological dates from DSDP site 291 [Ingle et al., 1975] and an origin south of the equator, which is supported by the palcomagnetic measurements described in this paper. The phase-shifted anomalies and degree of phase shift are shown in Figure 11 . These values are little changed from the previous estimates of Louden [1976] In the absence of any conflicting data we will assume that the origins of our anomalies are the same as those for anomalies in other ocean basins. We can determine C by comparing the amplitude of our anomalies to those where C is known. This is done in Table 3 , where we list all of the major east-west anomalies. All amplitudes of east-west anomalies with C close to unity are large (700-1000 3'), a result which implies that our small-amplitude (200-300 3') anomalies in the West Philippine 
